Abstract: This specification prepared t o i d e n t i f y requirements f o r a movable manipulator f o r use i n 8-Cell and the REC Airlock a t 324 Building. This manipulator could also be used i n other hot c e l l s a t the 
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SCOPE
The following are requirements for a movable manipulator system to perform work in the Airlock and 6-Cell of the Radiochemical Engineering Cells (REC), 324 Building, Hanford Site. This work involves retrieval, inspection, reduction and decontamination of material on the Airlock and Cell floors, in the pipe trench and on the walls. 6 & W Hanford Company (BWHC) recognizes that not all of the requirements are compatible and some may need to be changed, subject to agreement between the parties involved. described two or more different machines with significantly different layout may be necessary. These requirements are the starting point for any proposal.
BWHC also recognizes that in order to perform the tasks 2.0 TECHNICAL REQUIREMENTS
Intended Uses
A.
6.
C.
In the REC Airlock a movable manipulator would be used to retrieve debris from the airlock floor and the pipe trench, maneuver cameras, cut debris, and decontaminate equipment and material.
In 6-Cell a movable manipulator would be used to retrieve and cut up debris and equipment, make up and remove pipe jumpers, maneuver cameras, and decontaminate floors and walls. 
3)
For work i n the REC Airlock pipe trench, the manipulator w i l l need t o reach objects s i x f e e t below and four f e e t away from the manipulators position on the edge o f the trench. Arm should be traversable through a t l e a s t 150 degrees o f arc. Arm should r o t a t e downward through minus 60 degrees elevation.
For f l o o r work a three f o o t reach i s s u f f i c i e n t . The manipulator should be able t o reach any point on the f l o o r between s i x inches and three f e e t i n radius. Arms should be traversable through a t l e a s t 180 degrees o f arc.
For work on walls and other equipment, presumably suspended from a crane o r telescoping up the wall, a three f o o t radius would be s u f f i c i e n t . Arms should be traversable through a t l e a s t 180 degrees o f arc.
c.
Objects t o be handled.
1)
Impact wrenches.
2)
Hydraulic shears.
3)

4)
E l e c t r i c and pneumatic grinders. 5) Pipe jumpers. 6) Lights and video cameras.
7)
Plasma arc torch.
8)
F u l l range o f the l a t e s t decontamination equipment .
E l e c t r i c c i r c u l a r and reciprocating saws. e. Cameras.
1)
2)
Two o r more frame mounted video cameras with coaxial l i g h t s (cameras must be capable traversing and elevating). Cameras should be located t o provide stereoscopic vision.
Cameras w i l l be used i n conjunction w i t h plasma arc c u t t i n g operations. The cameras should be protected against damage o r loss o f p i c t u r e due t o the b r i g h t l i g h t from the torch.
3)
f.
9.
4)
Other t o o l s such as c u t t i n g devices, spray nozzles, impact wrenches may be provided by manufacturer, i n place o f f a c i l i t y equipment.
Power supply. Control connections.
Control and power cables l i n k i n g the e x t e r i o r control s t a t i o n and the manipulator w i l l have pass through a 3" i n diameter hole i n the wall between the Cask Handling Area and the REC Airlock, o r through 4" s p l i t plugs. The manufacturer may design t h e i r own 4" plug with integral cable and hose connections, provided i t i s designed with adequate shielding t o protect personnel outside o f the c e l l . must be easy t o connect and disconnect.
I n c e l l connections
Physical Characteristics
The manipulator plan view shadow f o r storage (the maximum horizontal area covered by the manipulator when not i n use) needs t o be minimized. REC Airlock and B-Cell on the f l o o r i s a t a premium. The desired storage plan view shadow i s s i x square feet. An adequate system o f reactive forces w i l l be necessary, such as outriggers o r counter balance weights.
only concerns are t h a t the movable manipulator i s small enough t o f i t through the REC A i r l o c k and B-Cell doors, and t h a t when deployed the movable manipulator does not i n t e r f e r e with movement o f equipment, canisters, and debris. The REC A i r l o c k doors are s i x foot wide by f i f t e e n f o o t t a l l . The B-Cell doors are f i v e f e e t wide by f i f t e e n f e e t t a l l . Limited l i f e parts need t o be replaceable.
Environment
The manipulator and any associated connections, cables, hoses and attachments that are to enter the REC Airlock or 6-Cell must be designed to be operable in the conditions found in these areas. E l e c t r i c a l enclosures shall be National E l e c t r i c a l
Manufacturer's Association Standard 250--1997, Type 4. Other e l e c t r i c a l equipment shall be designed t o be repeatedly sprayed with water without f a i l u r e o r damage (the machine w i l l be performing decontamination work and w i l l be decontaminated i t s e l f p r i o r t o maintenance o r repair). 
Protective Coatings
The movable manipulator surfaces shall be designed and coated as necessary t o be r e a d i l y decontaminated.
2.3.4
Interchangeabi 1 i t y a. I f more than one machine design i s used t o meet these requirements, the controls, pumps, motors, actuators, valves, and as many other components as possible should be interchangeable between the two o r more types o f machine.
Within each machine every e f f o r t should be made t o use common parts, i.e. the same type o f r e l a y f o r as many functions as possible, the same type o f valve f o r as many functions as possible, the same type o f machine screw i n as many positions as possible, i n order t o reduce the spare parts requirements.
b.
I d e n t i f i c a t i o n and Harking (Nameplate)
The manipulator shall be marked with a nameplate with the following data. 
TRAINING/TECHNICAL ASSISTANCE
3.1
Training
In addition to a training plan, the manufacturer will provide a class in operating the manipulator, and a class in maintaining and repairing the manipulator. The length of each class and the material covered in it will be submitted as part of the training pl an.
Technical Assistance
The manufacturer w i l l provide an on s i t e technical representative during the f i r s t calendar week o f operation t o provide technical assistance and additional i n s t r u c t i o n i n operating and maintaining the manipulator, on an "as necessary" basis.
The manufacturer w i l l provide a designated p o i n t o f contact f o r BWHC personnel t o consult by telephone, o r electronic mail, when there are questions about operating and maintaining the manipulator. verify t h a t i t i s less than s i x square feet.
The height and width w i l l be measured t o v e r i f y t h a t the equipment w i l l fit through a f i v e f o o t wide by f i f t e e n foot t a l l door.
Hydraulic reservoir i s equipped with drain valve and easily read sight glass.
c.
d.
Manipulator has nameplate w i t h data l i s t e d i n section 2.3.5.
Acceptance t e s t
The following actions w i l l be performed.
a.
b. The f u l l function o f the manipulator arm w i l l be
The manipulator w i l l be picked up by i t ' s l i f t i n g b a i l .
demonstrated.
1)
The manipulator g r i p w i l l be operated.
2) The manipulator arm w i l l l i f t f o r t y pounds a t f u l l horizontal extension and s i x t y pounds a t ha1 f f u l l horizontal extension. and extended/retracted through i t ' s f u l l range o f motion. Traverse, elevation and extension w i l l be measured t o v e r i f y they meet function characteristics l i s t e d i n section 2.2.1.
Each camera w i l l be operated and the f u l l range o f traverse, elevation and zoom w i l l be demonstrated t o v e r i f y t h a t i t i s i n working order.
Each l i g h t w i l l be operated t o v e r i f y t h a t i t i s i n working order.
Demonstrate parts replacement per the operating and maintenance manual.
3)
The manipulator arm w i l l be traversed, elevated c.
d.
e .
PREPARATION FOR DELIVERY
General
Boxes and crates w i l l be marked on the outside t o f a c i l i t a t e i d e n t i f i c a t i o n o f purchase order, package contents, special handling instructions and destination. The movable manipulator and i t ' s associated support equipment w i l l be shipped t o Babcock and Wilcox Hanford Company, care o f Central Receiving, 2355 Stevens Drive, Richland, Washington. F.O. B. Rich1 and, Washington.
The shipment shall be
